A crucial issue in the debate on state support for higher education is the extent that a state's production of college graduates affects the state's education attainment. The view that many new graduates take their state-supported degrees to labor markets in other states undermines states' incentives to promote wider access to college. This study offers reasons to be skeptical of this view, and develops a simple framework to quantify the intrastate labor-market effects from the production of new college graduates. Data for years 1992-2005 from the Integrated Postsecondary Education Data System (IPEDS) and the Current Population Survey (CPS) are used to quantify the effects of new graduates on states' net migration, employment, unemployment, labor force nonparticipation, and wages of college graduates. The results indicate that a state's production of college graduates has a nearly proportionate impact on the state's college attainment.
conceptua l fr a mewor k
Practically every large state university in the country tracks the migration of its recent graduates to some extent. Numerous studies document the extent that college graduates remain in the state. 5 Although this provides some information on the impact of new graduates on a state's labor market, this sort of evidence is not sufficient. What really matters is not emigration (or lack thereof), but net migration. It is the net leakage of college graduates (among other things) that matters for judging states' interests in supporting higher education. 6 Interstate migration occurs for various reasons, so there is always some emigration of labor. To focus on the gross emigration of a state's college graduates mixes these reasons with the specific effect of new graduates on the state's labor market. Moreover, workers and jobs are not homogenous (especially in instances of high skills), thus job matching is an important aspect of labor markets. The lowest rate of emigration of college-educated labor is not necessarily desirable. What is desirable from a state's economic perspective is the thickening of the labor markets for various types of educated labor. A state with a thick supply of highly skilled workers has a significant competitive advantage in attracting and creating high-wage jobs. Hence, it is the net impact of new college graduates on intrastate labor markets that is the relevant issue.
The starting point for the conceptual model is the identity (1) S m,s,t -D m,s,t ≡ X m,s,t , where S m,s,t is the supply of labor in market m in state s in year t, D is the demand for labor, and X is the excess supply of labor. Public support for higher education is predominately at the state level, thus states are the natural geographic unit for this analysis. For example, labor market m could be the market for holders of bachelor degrees. Differentiating equation 1 with respect to time gives (2) ΔS m,s,t -ΔD m,s,t = ΔX m,s,t . The change in the supply of college graduates is (3) ΔS m,s,t = G m,s,t -DN m,s,t -M m,s,t , where G is the number of new graduates potentially entering the state's labor market, DN is the net number of graduates (both new and old) leaving the labor force, and M is the net interstate out-migration of (new and old) graduates.
5. Some recent examples are Tornatzky et al. (2001) , Kodrzycki (2001) , Groen (2004) , and Gottlieb and Joseph (2006) . 6. Bound et al. (2004) is the only study that (implicitly) quantifies the net effect of graduates on attainment. Their approach, however, differs from the present one in several dimensions. Most importantly, their approach implicitly allows for migration of non-graduates. Thus, the problem with their approach in the present context is that it is unknown to what extent that their results are driven by net emigration of those with college degrees, or net immigration of those without. Moreover, there is evidence that college graduates generate significant spillover benefits to those without college degrees (e.g., Moretti, 2004) .
To empirically implement this model, it is assumed that D m,s,t ≡ E m,s,t , where E is the number employed, and X m,s,t ≡ U m,s,t , where U is the number unemployed. Substituting these assumptions and equation 3 into equation 2 delivers the basic point of this study: (4) G m,s,t = ΔE m,s,t + ΔU m,s,t + DN m,s,t + M m,s,t . New entry into a state's labor market causes a corresponding increase in employment, unemployment, nonparticipation, or out-migration. The question in this study is what combination of these possibilities is observed in the data. That is, ΔE m,s,t = β E G m,s,t , ΔU m,s,t = β U G m,s,t , ∆N m,s,t = β N G m,s,t , and M m,s,t = β M G m,s,t , where β E + β U + β N + β M = 1. Although the individual β fractions must sum to unity, they are not necessarily bounded between zero and one.
Thus, there are four equations to be estimated: (5) ΔE m,s,t = α E + β E G m,s,t + ε E (6) ΔU m,s,t = α U + β U G m,s,t + ε U (7) ΔN m,s,t = α N + β N G m,s,t + ε N (8) M m,s,t = α M + β M G m,s,t + ε M , where e is the unexplained random variation in the dependent variable. The errors in equations 5-8 are not independent, thus these equations are estimated simultaneously, that is, seemingly unrelated regressions. Equation 4 dictates the constraints β E + β U + b N + β M = 1 and a E + a U + a N + a M = 0. The coefficient of the most interest is β M . If β M equals zero, then the production of more college graduates does not hasten their departure to other states.
A slightly simpler way of expressing this is the direct effect of new graduates on the number of graduates in a state, that is, on the state's college attainment-a single regression equation rather than the system of four equations: (9) ΔA m,s,t = α A + β A G m,s,t + ε A , where ∆A is the change in the number of degree holders in the state. By construction, A = E + U + N. Thus, β A = b E + b U + β N = 1 -b M .
A corroborating and somewhat simpler test is the effect of new graduates on wage rates of college graduates: (10) ΔW m,s,t = α W + β W g m,s,t + ε W where ∆W is the change in the natural logarithm of the real wage rate, 7 and g is the rate of flow of new graduates, that is g ≡ G/A. Clearly, it is the relative number of new college graduates rather than just the number of new graduates that may affect wages of graduates. β W measures the percentage change in the real wage rate of college graduates per percentage point rate of new graduate production. If β W equals zero, then producing college graduates attracts the jobs for them-7. This is a direct test on the real wages of college graduates rather than a test on the college wage premium because, as mentioned earlier, the relative supply of college graduates may affect the wages of those without college degrees (see Moretti 2004) . the demand for college graduates changes at the same rate as the supply.
An important potential problem in the aforementioned framework is that entry into a labor market might not be exogenous. The causing variable of interest, G, may not be exogenous. Thus, ordinary regression techniques may generate biased estimates of the causal effects of producing college graduates. To be more specific, college students have an incentive to attend a college in a state with strong post-graduation job prospects. If the state-of-college choice is correlated with expected employment growth, and if expected employment growth is correlated with actual employment growth, then to at least some extent, the flow of new college graduates is following employment growth rather than the other way around. Thus, β A from an ordinary regression may be an upwardly biased estimate of the causal effect of new graduates on the state's college attainment. To uncover the causal effect of the flow of new graduates, a two-stage instrumental variables approach is appropriate. Fortunately there is a good instrument for G. A straightforward instrument for college graduates is the state's number of high school graduates four years earlier (two and six years earlier in the cases of associate and master degrees). 8 data The study uses the Integrated Postsecondary Education Data System (IPEDS) from the National Center for Education Statistics (NCES) and the Current Population Survey (CPS) from the Bureau of the Census.
Annual data on the flow of new college-educated labor into each state are calculated from merging the annual IPEDS Completions and Institutional Characteristics files. These institutional-level data are aggregated into totals for each state. Degrees conferred are sorted into associate, bachelor, master, professional, and doctorate. Degrees are also separated into those from public institutions and private institutions. 9 From 1995 onwards graduates can be sorted into American residents and nonresidents.
Annual labor force data by education attainment at the state level are not available. Thus, these data are estimated using individual-level data from the CPS Outgoing Rotations Groups. Calendar-year observations are converted into academic years by assigning observations in the first half of the year to 8. Given the significant measurement error in the dependent variables, having a strong instrument is essential. It would be interesting to also use other instruments, particularly policy changes such as new state scholarship programs, but they would be too imprecise to yield any statistically significant results.
9. Graduates from Washington, DC are excluded. Graduates from U.S. military colleges are also excluded to be consistent with the labor-market data that do not include military personnel. The number of these graduates is very small (0.6% of the total), thus this exclusion has an imperceptible effect on the results. the prior year. For example, an April observation in 1998 is matched against degrees earned in academic year 1997. The underlying assumptions here are that degrees are earned in May, and that the relevant labor-market consequences are for the subsequent year beginning in July. The sample is restricted to those from ages 20 to 70-this age range is meant to cover all college graduates that may be participating in a state's labor market. Numbers of degree holders by laborforce status in each state in each year are estimated by multiplying the sample frequencies times their inverse sampling ratios. Some of the cell sizes are not large-for example, the sample frequency of holders of doctorates in some small states is only a couple of dozen. Thus, these estimates are not sufficiently precise to allow reliable estimation for individual states. Identification of effects is not possible for individual states because there is too much sampling (and businesscycle) variation in the annual labor-market outcomes, and too little year-to-year variation in annual number of new graduates. Identification of labor-market effects comes primarily through cross-state variation in the annual number of new graduates. As is shown below, although the estimates of the numbers of degree holders in each labor-force category in each state in each year are imprecise, they appear to have sufficient informational content to allow reliable estimation across states over multiple years.
Wages are measured as (weighted) mean log weekly earnings for each education group for each state. Obviously, wages have grown over time and are not comparable across years. Thus, wages for each education-state category are made relative to 2006 national-average wages for all education groups. That is, W m,s,t = w m,s,t × (w 2006 /w t ), where w is the natural logarithm of nominal wages. In addition to removing nominal wage growth and real wage growth due to technological progress, this removes rising national wages for all education groups due to rising national college attainment-but it allows for wage differences across education groups and across states. Thus, the measure of changing wages is biased downward to some extent.
Individual-level data on annual interstate migration are from the CPS March Annual Social and Economic Supplement. 10 This contains both the leaving and entering state of those migrating last year, thus net migration can be calculated.
10. Employment, wages, etc. are also available in the Annual Social and Economic Supplement, but the samples in the Outgoing Rotations Groups were more than 2.5 larger on average. Moreover, as mentioned above, sample size is an important issue when examining narrowly defined labor markets (e.g., holders of advanced degrees in small states). Indeed, the very large sample size is the main reason why the CPS is used rather than, say, the National Survey of Recent College Graduates or the National Survey of College Graduates. Many of the cells in these surveys would be inappropriately small. Larger samples than in the CPS are available in the Public Use Microdata Samples of the Decennial Census, but the four dependent variables are not conformable because the migration measure is based on residence five, not 10, years earlier. Future research, however, may be able to take advantage of the larger samples in the relatively new American Community Survey. These March observations are matched against degrees earned in academic year ending in the previous summer. The latest CPS data available at the time of conducting this study is calendar year 2006, hence the last migration observations correspond to academic year 2005. The CPS data obviously do not have observations on those emigrating overseas, but they do have observations on those immigrating from abroad. This causes measured net out-migration to be slightly understated-0.41% of degree holders in the sample immigrated from overseas in the previous year compared to 3.23% moving between states. For the sake of consistency, foreign immigration is excluded but this makes little difference to the following results. Also to be consistent, the (weighted) migration percentages derived from the Annual Social and Economic Supplement are applied to population estimates derived from the Earner Study, which is presumably more precise because they are from larger samples. Moreover, this puts estimates of all four of the dependent variables in equations 5-9 on the same basis. However, it should be kept in mind that the migration numbers are derived from a sample that is smaller than the sample used for the labor-market numbers. The migration numbers are estimated less precisely than the laborforce status numbers.
An important problem in the CPS data is that the measure of college attainment was changed in 1992. Prior to 1992, education attainment was measured as highest year of schooling completed. Moreover, the measure was top coded at 18 years. The pre-1992 CPS data do not correspond well with the IPEDS data, particularly for associate degrees and also for specific advanced degrees. Given this problem in the CPS measure of college attainment, this study relies on the data from 1992 onwards-although potentially a full dataset could be constructed dating to 1985. This yields a dataset of 700 state-year observations. Finally, data on high school graduates are available from various years of the NCES's Digest of Education Statistics. Unfortunately, data on graduates from private high schools are incomplete. There is an 11-year gap in the estimates of private high school graduates from 1981 through 1991, followed by a twoyear gap in 1993 and 1994, and single instances of missing information in even years since 1996. Missing observations are imputed using interpolation. Given that slightly less than 10% of total high school graduates have been from private high schools since 1981, and that this proportion has been very steady, the measurement error from this interpolation is unlikely to be important. Table 1 summarizes the individual-level data in the CPS during the years emphasized in this study. To be specific, this table shows the average labor-market status by level of college attainment among the population within the ages of 20 to 70. In the following analysis, these proportions are compared to the estimated coefficients. For example, the estimated intrastate effect of new bachelor degrees on the employment of bachelor degrees is compared to the average number of bachelor degree holders employed, which Table 1 shows is 81.4%. If the supply of graduates completely creates its own demand, the estimated intrastate effect of new graduates on employment should be equal to the average employment rate of graduates-that is, not one because not all graduates work. Similarly, if the supply of graduates completely creates its own demand, the estimated withinstate effect of new bachelor graduates on unemployment should be equal to the unemployment rate of holders of bachelor degrees, which Table 1 shows is 2.2%. Table 2 summarizes the data used in the regressions. That is, it shows the average number of degrees awarded in each state in each year (according to the IPEDS data); the average state-year changes in employment, unemployment, nonparticipation in the labor force, and weekly earnings; the average state-year net interstate emigration and gross interstate emigration; the average state-year change in college attainment (i.e., ∆Degrees in CPS); and the average rate of flow of new graduates-that is, new graduates as measured in IPEDS relative to the existing number of graduates within the ages of 20 through 70. Two points about the data shown in Table 2 are worth noting. First, wages are relative to the national average in 2006, hence average wage growth has been removed. As noted earlier, the measure of wage growth excludes rising national wages due to rising national college attainment, and is tilted toward finding a negative effect of new graduates on the wages of graduates. Second, the CPS data generally understate the number of new degrees awarded annually, which is to be expected for three reasons: (1) foreign emigration-although not explicitly measured in the CPS data-is implicit in its college attainment measure; (2) deaths of degree holders are also implicit in the CPS college attainment measure, but the numbers of deaths are not explicitly measured; 11 and (3) the CPS data only measure the highest degree earned. Thus, someone earning a second master degree, for example, would not affect the CPS measure of college attainment.
For these three reasons, the IPEDS data on degrees awarded overstate the net number of degree holders potentially coming into the labor market. Because there is no way to account for emigration of degree holders, deaths of degree holders, and the earning of multiple degrees at the same level, the estimated coefficients on the number of new graduates in unconstrained versions of equations 5-8 are biased downward. The implication of G being biased upward is that the βs are biased downward in typical unconstrained regressions. To correct for this unavoidable problem with the data, the simultaneously estimated regressions should be constrained by the theoretical restriction β E + β U + β N + β M = 1. In other words, the theory dictates that these four coefficients must sum to unity-by definition of the variables one, and only one, of the four outcomes must occur for every new degree-while the limitations of the data are likely to cause the sum of these coefficients to be somewhat less than one. Therefore, the constraint required by the definition of the variables should be imposed to offset the data limitations.
The understatement of new degrees in the CPS is not uniform across degrees, though. Moreover, the magnitudes of the differences between the IPEDS measure of the number of new degrees and the CPS measure of the change in degree attainment are somewhat surprising. As shown in Table 2 , the CPS average annual state change in associate degrees is 7.9% less than the IPEDS average number of new degrees awarded, while for bachelor, master, and professional degrees the differences are respectively, 32.4%, 27.7%, and 20.5%. In addition, the CPS average annual state change in doctorate degrees is 61.3% more than 11. To give some sense of the probable magnitude of this problem, the number of 70-year-old holders of college degrees exiting the sample each year is 0.70% of degree holders within the ages of 20 to 70. If population shares were constant across ages and college attainment were constant over time, by construction the number of exiting degree holders would be 1.96% (that is, 1/51) of degree holders. Given that deaths before age 70 cannot be accounted for, and that college attainment has increased substantially over the past half century, the magnitude of the annual loss of degree holders must be somewhere between these two percentages.
the IPEDS number of new doctorates. The latter discrepancy is particularly surprising. In addition to being large and the opposite of the expected direction, the discrepancy is even larger when only degrees awarded to permanent residents are included. Unlike the other degrees, a sizable fraction (24.9%) of doctorates is to non-permanent residents. The discrepancy suggests substantial net foreign immigration of holders of doctorate degrees. The CPS data on migration, however, indicate a rate of gross foreign immigration of doctorates that is only moderately higher than for the other degrees-the gross rate of foreign in-migration is 0.77% for doctorates compared to 0.40% for the other degrees. Another possible partial explanation is some systematic misreporting of education attainment in the CPS. Specifically, it is possible that some holders of professional degrees (such as doctors of medicine and dentistry) report having doctorate degrees. When combining professional and doctorate degrees, the CPS average annual state change in degrees is only 9.7% higher than the IPEDS number of new degrees. Table 3 shows the estimated intrastate labor-market effects of new bachelor degrees. The coefficients are not constrained by the theoretical restrictions derived earlier in the two columns on the left, while the coefficients in the right two columns are constrained such that β E + β U + β N + β M = 1 (and α E + α U + α N + α M = 0). Both sets of results are estimated using both ordinary least squares (OLS) regressions (actually seemingly unrelated regressions), and two-stage instrumental variables (IV) regressions (estimated simultaneously as seemingly unrelated regressions in the second stage). The number of high school graduates in the state four years earlier is used as an instrument for the number of new bachelor degrees earned in a state. In the case of the change in log wages, the number of high school graduates four years earlier relative to the population within the ages of 20-70 four years earlier was used as an instrument for the relative number of new bachelor degrees.
the empir ica l intr astate effects of new degr ees

Bachelor Degrees
The estimates are similar across the four specifications in Table 3 . 12 As shown 12. Given that the dataset is a panel, there could be potentially important fixed effects. But this does not appear to be the case in this instance. With the exception of the migration variables, the variables are first differenced, hence removing the fixed effects. Not surprisingly, the results are practically identical when allowing for random effects. The only detectable differences are in the coefficients on the migration variables, and these differences are small. With the marginal exception of the migration regressions, the Hausman tests for the absence of fixed effects are easily not rejected. The results are also practically identical when controlling for year effects because identification comes mostly from crossstate variation.
in Appendix Table 1 , the estimates are also similar when the independent variable is degrees awarded to permanent residents only-3.2% of bachelor degrees were awarded to non-permanent residents. Excluding degrees awarded to non-permanent residents is consistent with the unavoidable exclusion of foreign migration in the CPS data. Thus, this set of results would be preferable, but they are based on three fewer years of data because the resident/nonresident categorization is not available until 1995.
As expected, given that there is no way to account for multiple degrees and emigration and deaths of degree holders, the unconstrained estimates on employment, unemployment, nonparticipation, and net emigration sum to less than one-0.708 in the OLS case in Table 3 . Thus, the unconstrained OLS estimate of 0.537 for ΔEmployment is 75.8% of the total effect of new bachelor degrees awarded in a state, which is close to the constrained OLS estimate of 0.724. Both of these estimates are somewhat less than the 81.4% of college graduates working ( Table 1 ). The unconstrained OLS estimate of -0.006 for unemployment growth is -0.8% of the total effect, which is also close to its constrained OLS estimate of -0.000. Both estimates for unemployment are significantly less than the 2.2% average number of graduates unemployed. The unconstrained OLS estimate for the change in nonparticipation in the labor market is 19.2% of the total effect, compared to its constrained estimate of 20.5%. These estimates for nonparticipation are somewhat greater than the 16.3% average number of college graduates not in the labor market. The unconstrained OLS estimate for net migration is 5.8% of the total effect, which again is similar to the constrained OLS estimate of 7.1%. These estimates for net emigration are slightly greater than the 4.0% average proportion of graduates moving between states. The estimated intrastate impact of new bachelor degrees on wage growth of college graduates is negative, but is extremely small and not statistically different from zero. 13 The OLS estimate of -0.004 indicates that a one percentage point increase in the rate of flow of new college graduates-which would be a 21% increase from the sample mean of 0.0473-causes weekly wages to decline by 0.004%. Even if the effect was the lower extreme of its 95% confidence limit (-0.218), the implied elasticity would be only -0.01. Thus, the statistical insignificance of this coefficient is an indication that the effect is essentially zero, as opposed to being imprecisely estimated. Table 3 also shows the estimated effect of new bachelor degrees on the gross rates of interstate migration. On average in the OLS case, out-migration of college graduates increases by 0.658 per new college graduate. This result is consistent with the widespread notion and well-documented empirical evidence that many publicly financed college graduates move their human capital to other states. What is probably not widely appreciated is the result that in-migration of college graduates increases by 0.617 per new graduate. This result is consistent with the arguments earlier in this study that producing college graduates in a state thickens the supply of college graduates in a state, and hence attracts the work opportunities for those graduates, and perhaps paradoxically, attracts graduates from other states. These two coefficient estimates are also consistent with the argument that job matching and migration are important in the collegegraduate labor market.
The last row of Table 3 shows the relative effect of new bachelor degrees on college attainment in the state. The estimated effect on attainment (β A ) as a percentage of the total effect (β A + β M ) is, of course, conceptually the same as the constrained estimate on attainment. The OLS cases indicate that the within- 13 . This result appears inconsistent with the findings of Card and Lemieux (2001) and Fortin (2006) (and also Bound et al. 2004 ) that a relative increase in college graduates in a state causes a significant negative effect on the state's college wage premium. But this is not necessarily the case if, as Moretti (2004) shows, college graduates create significant wage spillovers to non-graduates. That is, the negative effect on the college wage premium in Card and Lemieux and Fortin may be at least partly driven by the positive effect on wages of non-graduates. Moreover, the inconsistency could be due to those studies imposing the assumption of a constant rate of exogenous growth in the relative demand for collegeeducated labor. Resolving this apparent inconsistency is a subject for further research.
state effect on attainment is about 93% or 94%. 14 The lower bound of the two 95% confidence intervals is 89%. Moreover, as shown in Appendix Table 1 , the estimated intrastate effect of new graduates on intrastate attainment is slightly stronger when degrees from non-residents are excluded.
The IV estimates are very similar to the corresponding OLS estimates. Moreover, because of the strength of the instrument, there is little loss in the precision. Not surprisingly, the number of high school graduates four years earlier is a very strong instrument for the number of new bachelor degrees. The correlation coefficient between high school graduates and new bachelor degrees four years later is 0.972-in the case of the change in wages, the correlation coefficient between high school graduates relative to the population and new college degrees relative to the existing stock of college graduates is 0.497. 15 Such a strong correlation between states' high school graduates and their college graduates four years later suggests little potential for endogeneity bias. Indeed, despite only a very small loss in precision, none of the IV coefficient estimates are statistically different than their OLS counterparts. Surprisingly, the IV estimates show slightly stronger, although not statistically different, intrastate impacts of new graduates on employment and attainment.
Perhaps a surprising result is that the marginal effect of new graduates on nonparticipation is evidently a little larger than the average effect, while the marginal effect of new graduates on employment (and unemployment) is a little smaller than the average effect. At first glance, this seems to indicate that the intrastate supply of college-educated labor does not almost proportionately create its own demand. But, this is inconsistent with the practically negligible effects on unemployment, net migration, and wages. There is, however, a plausible explanation for the relatively large impact on nonparticipation. It is likely that new graduates are more likely than the average degree holder among the 20 to 70 year-old population to pursue advanced studies in the following year. That is, the evidence is consistent with idea that the supply of college graduates in a state creates a somewhat disproportionate impact on the state's graduate-student 14. This within-state effect on attainment is much larger than the roughly 30% estimate in . The discrepancy may be due to three potentially important factors. First, as alluded to earlier in examining relative college production and attainment, their results implicitly allow for migration on non-graduates. Second, their procedure of matching degrees to age cohorts introduces measurement error in the independent variable and the resulting attenuation bias may be pushing their estimate downward-although they present simulations suggesting that the potential attenuation bias is not severe. And third, it is quite likely that their attainment measure understates the number of degrees produced-for the reasons discussed in the previous section. That is, the most comparable results to theirs are the unconstrained estimates (68% and 70%), but these are biased downward because of the measurement problems in matching the data to the theory.
15. There is also a failure to reject the exclusion of high school graduates four years earlier from the second-stage regressions. That is, high school graduates four years earlier easily passes both of the standard tests for instrument validity.
population. 16 In summary, there is considerable consistency in the estimates across different econometric specifications. In all specifications there are essentially no negative impacts of new bachelor degrees on the unemployment rate and wages of college graduates in the state. The effect of new graduates on the employment of graduates is somewhat less than proportionate, and the effect on nonparticipation is slightly more than proportionate-presumably because of relatively more entry into advanced studies. The effects of producing college graduates in a state on out-and in-migration are nearly offsetting, and there is only a relatively small amount of net interstate exporting of college graduates. The point estimate for net migration is 7% or less for all specifications, and is not statistically different from zero in the case of degrees awarded to permanent residents. Evidently, the supply of bachelor degrees in a state almost proportionately creates its own demand. 17 
Associate Degrees
Essentially, the same conclusions are reached in the case of new associate degrees. The estimated intrastate effects of new associate degrees shown in Table 4 are generally similar to the effects of new bachelor degrees.
Despite a closer match between the number of new degrees in IPEDS and the annual change in degree attainment in the CPS for associate degrees than for bachelor degrees, the sum of the first four unstrained coefficients is a little further below one than in the bachelor-degree case -they sum to 0.591 in this OLS case. The unconstrained OLS estimate of 0.413 for employment growth is 69.8% of the total effect of new associate degrees, which is close to the constrained OLS estimate of 0.710. Both of these estimates are less than the 80.2% of two-year graduates working (Table 1 ). The unconstrained OLS estimate for unemployment growth is -0.7% of the total effect, which is noticeably less than its constrained OLS estimate of 0.022. But neither estimate for unemployment is statistically different from the 2.7% average number of associate graduates unemployed. The unconstrained OLS estimate for the change in nonparticipation in the labor market is 30.1% of the total effect, which is noticeably higher than its constrained estimate of 23.3%. Both estimates for nonparticipation are greater than the 16. While this conjecture may be plausible, the labor-force participation of traditional college-age graduates is not consistent with it. Although employment of holders of bachelor degrees within the ages of 20-23 is about 2.65 percentage points lower than the average for all ages, unemployment of traditional college-age graduates is higher by about the same amount, and nonparticipation is about the same.
17. Actually, it is not necessarily the college graduates directly attracting the jobs. The following estimates could be driven to some extent by indirect effects from a college-educated population, such as college graduates (and/or colleges) creating (and/or demanding) better local amenities, creating new businesses and technologies, and so forth. This study cannot disentangle these possible effects.
17.1% average number of associate graduates not in the labor market. The unconstrained OLS estimate for net migration is 0.7% of the total effect, which is noticeably lower than the constrained OLS estimate of 3.4%. Neither estimate for net emigration is statistically different from the 2.7% average proportion of two-year graduates moving between states.
The estimated impact of new associate degrees on wage growth is positive, although not statistically different from zero. In addition to the reversal of sign in comparison to the case of bachelor degrees-and the opposite of expected sign-the magnitude of the coefficient on earnings growth of degree holders is much larger. The magnitude is still small, though. Taking the coefficient estimate of 0.184 at face value-keeping in mind that it is not statistically different from zero-indicates that a one percentage point increase in the rate of flow of new two-year graduates, which would be a 24% increase from the sample mean of 0.0418, causes weekly wages to increase by 0.184% (that is, the elasticity is 0.008).
The effects of new associate degrees on gross out-and in-migration are much smaller than in the case of bachelor degrees, which is to be expected given that holders of two-year degrees move between states less frequently than holders of four-year degrees. As in the case of bachelor degrees, the IV estimates are very similar to the corresponding OLS estimates. The instrument for associate degrees-the number of high school graduates two years earlier-is not quite as strong as in the case of bachelor degrees, but it is still very highly correlated with the dependent variable. The correlation coefficient between high school graduates and new associate degrees two years later is 0.93-in the wage regression the correlation coefficient between the instrument and the independent variable is 0.23. 18 Unlike in the case of bachelor degrees, the IV estimate of the intrastate impact of new associate degrees on net migration is notably larger than the OLS estimate. Nonetheless, the estimated impact of new degrees on net out-migration remains small-5.5% and 5.7% in the two IV specifications.
As in the case of four-year degrees, the marginal effect of new two-year graduates on nonparticipation is evidently larger than the average effect. Thus, it appears that new associate graduates are more likely than the average associate graduates among the 20 to 70 year-old population to pursue additional studies in the following year. In other words, the evidence is consistent with two-year graduates in a state creating a disproportionate impact on the state's four-year student population.
Thus, as in the case of bachelor degrees, there is consistency in the estimates across econometric models. The net leakage of new associate degrees to other states is less than 6% in all specifications, and is not statistically different from zero in some cases. The effects of producing associate degrees in a state on out-and in-migration are almost offsetting. In all specifications, the estimated effects of new associate degrees on the unemployment rate and wages of degree holders are statistically insignificant. The effect of new two-year graduates on employment is somewhat less than proportionate, and the effect on nonparticipation is slightly more than proportionate-presumably because of relatively more entry into four-year programs. Table 5 shows the intrastate labor-market effects of new master and professional degrees (using OLS only). In both cases the results are generally similar to the effects of new associate and bachelor degrees.
Graduate Degrees
In the case of master degrees, the two estimates of the effect on employment growth are 66.4% and 68.2%-both well below the 82.9% proportion of master degree graduates employed ( Table 1 ). The estimates for unemployment growth are -1.3% and 0.7%, although both are less than the 1.9% average number of master graduates unemployed, the differences are not statistically significant. The estimates for the change in nonparticipation are 28.3% and 23.2%-both well above the 15.3% average among holders of master degrees. The estimates for net migration are 6.7% and 7.9%-both slightly higher than the 3.6% average proportion of master graduates moving between states. The estimated impact of new master degrees on the growth of weekly earnings of master-degree holders is not statistically different from zero. The estimated effects of new master degrees on gross out-and in-migration are smaller than in the case of bachelor degrees, but larger than in the case of associate degrees.
Thus, the net leakage of new master degrees to other states appears to be about 7% or 8%. New graduates have no detectible effects on the unemployment and wages of those with master degrees. The effect of new graduates on employment is somewhat less than proportionate, and the effect on nonparticipation is slightly more than proportionate-again suggesting that disproportionate numbers of new master graduates continue with their graduate studies.
The intrastate effects of new professional degrees are estimated noticeably less precisely than for the preceding degrees because only 1.4% of the CPS sample has a professional degree as the highest qualification, but the point estimates are similar to the earlier cases. The estimates of the effect on new professional degrees on employment are 82.7% and 76.1%-both are somewhat lower than the 87.7% average proportion but the differences are not statistically significant. The estimates for unemployment are 0.7% and 0.8%-roughly the same as the 1.1% average proportion. The estimates for nonparticipation are 20.7% and 18.6%-both are above the 11.2% average among holders of professional degrees but the differences are not statistically significant. The estimates for net migration are 2.5% and 3.2%-about the same as the 3.9% average proportion. The estimate for weekly earnings is not different from zero. The estimated effects of professional degrees the gross rates of migration are somewhat higher than for the previous degrees. Thus, the net leakage of new professional degrees to other states is evidently about 3%, although it is not estimated with much precision. The effects on unemployment and wages of holders of professional degrees are statistically insignificant. The effect of new professional graduates on employment is somewhat less than proportionate, and the effect on nonparticipation is slightly more than proportionate. This latter result is puzzling-although it is not statistically significant. It seems unlikely that significantly disproportionate numbers of professional graduates are continuing with their studies.
The intrastate labor-market effects of new doctorate degrees are presented in Table 6 . In the CPS sample within the ages of 20 to 70, only 1.1% has a doctorate degree-and the IPEDS data suggest an even smaller proportion, especially for permanent residents. Moreover, as discussed earlier, the data on doctorate degrees appears problematic. Thus, the estimated coefficients are especially less precise than for the other degrees. The estimated intrastate labor-market effects for doctoral degrees are roughly similar to those from previous degrees, although there are some notable differences. The estimates of the effect of new doctorates on net migration are 12.4% and 13.4%-both above the 4.8% average proportion. The estimated effects on the gross rates of migration are higher than for any of the other degrees. The estimates on employment are 70.2% and 65.9%-both below the 87.0% average proportion. The estimates for unemployment are statistically insignificant. The estimates for nonparticipation are 16.5% and 19.8%-both are above the 11.7% average among doctorate holders. As in the case of professional degrees, this result is difficult to explain. None of the above effects are precisely estimated, though. The estimate of new doctorate degrees on weekly earnings is, paradoxically, significantly positive. The magnitude of this unexpected effect is also much larger than the other degrees, but it is still economically smallthe implied elasticity is 0.03. Perhaps holders of doctorates and/or doctorate education create significant wage externalities. However, as shown in Appendix Table 1 , the effect on wages is not significant when doctorates awarded to nonpermanent residents are excluded.
The intrastate labor-market effects of new doctorate degrees are the least precisely estimated of the degrees, hence conclusions are more speculative. Of the five degrees, it appears that doctorates earned have the weakest effects on employment and education attainment in the state, and the strongest effects on migration. Even so, the intrastate effect on attainment is still strong. The net leakage of new doctorate degrees to other states is evidently about 13%, although the confidence interval of this effect is wide-from -5% to 32%.
Moreover, labor markets for holders of doctorate degrees are generally much more national (if not international) than the other degrees. Plus, relatively more doctoral students come from other states (and other countries). Thus, it would be surprising if the estimated effects on migration were not noticeably stronger for doctorate degrees than for the other degrees. Indeed, the estimated intrastate effect on the net migration of doctorates, although noticeably stronger than for the other degrees, could still be considered surprisingly weak, given the distinctly interstate nature of labor markets for holders of doctorates. As previously mentioned, it could be the case that some professional degrees are misreported in the labor-market data as doctorate degrees. Given this possibility, and that the effects are estimated much less precisely for professional and doctorate degrees than for the other degrees, Table 6 also reports results when combining professional and doctorate degrees. Together, holders of these qualifications are 2.4% of the CPS sample. As expected, the coefficients are estimated more precisely when combining these advanced degrees, and the estimates generally lie between their separately estimated values. Moreover, the estimated effects of new professional and doctorate degrees are generally similar to those from the lower degrees. The point estimates of the effect of these new advanced degrees in a state on the state's net out-migration are 9% and 10%.
public v ersus pr i vate degr ees
The earlier conceptual framework suggests that the intrastate labor-market effects of college graduates should be about the same regardless if they are from public or private institutions. Jobs for college graduates should generally be created where the graduates are located, whether from public or private institutions. But this might not be the case for several reasons. Graduates from private colleges may have different preferences toward interstate migration than graduates from public colleges, possibly arising from different backgrounds and/or different college experiences. Preferences for remaining in state, however, should not matter if the intrastate effect of graduates on attainment is proportionate. Perhaps a more important reason why the public/private distinction might matter is the different public-service missions of public and private institutions. In other words, at least some of the observed positive intrastate labor-market effects of new graduates may be due to the public-service activities of institutions of higher education. Jobs for college graduates could be created through the research externalities and the public outreach efforts of the institutions, and presumably these are greater at public institutions. 19 As noted earlier, the framework of this study cannot disentangle these effects. In addition, private and public institutions produce somewhat different types of college graduates-that is, graduates with a different mix of college majors. In bachelor degrees, private institutions compared to public institutions generally have relatively fewer engineering and education majors and relatively more business majors. Graduates in different fields of study could have noticeably different intrastate labor-market effects.
Hence, graduates from public colleges could have different within-state impacts than graduates from private colleges. Moreover, the distinct effects of graduates from public institutions are obviously important for public policy. These distinct empirical effects of graduates from public and private institutions are shown in Table 7 . The coefficient estimates in Table 7 come from estimating equations 5-10 (plus gross migration equations) when splitting the number of graduates in each state in each year into those from public and private colleges. All results are from OLS regressions. IV regressions are not possible in this case because there are not separate instruments for the two independent variables-and because the earlier results were practically unchanged when using IV. In the interest of streamlining the presentation of these results, only the constrained cases are presented. 20 The concern in this study is with the proportionate effects, and the constrained estimates are essentially the same as the unconstrained proportions. Thus, little insight would be gained from presenting both. Professional and doctorate degrees are lumped together because their data are relatively imprecise. 21 20. In these cases, the first five regressions are constrained by three restrictions: β E + β U + b N + β M = 1 both for public graduates and for private graduates, and a E + a U + a N + a M = 0.
21. Moreover, many states do not have private colleges awarding professional (and doctorate) degrees, and a few do not have public colleges awarding professional degrees. The results presented in Table 7 suggest that, for bachelor degrees at least, graduates from public institutions do have different within-state impacts than graduates from private institutions. Compared to bachelor degrees from private colleges, degrees from public colleges-65.8% of all bachelor degrees over the time period-have significantly stronger intrastate effects on employment and attainment and a significantly weaker effect on net out-migration. Indeed, the estimated effect of public graduates on net emigration is negative and public graduates evidently have a greater than proportionate effect on intrastate college attainment. Perhaps the various public-service activities of public universities create important additional impacts in attracting and creating jobs for college graduates. The magnitude of the differences between public and private bachelor degrees is surprising. The biggest difference between public and private graduates appears to be in their effects on gross in-migration. Evidently, degrees from private colleges in a state do little to attract college graduates from other states.
The differences in the estimated intrastate impacts of public and private bachelor degrees persist, though slightly smaller, when controlling for other variables that could seemingly explain them. This is shown in Appendix Table 2 , which reports the same set of regressions as in the left two columns in Table 7 , except that it includes additional controls for the estimated number of bachelor degrees awarded to out-of-state (and foreign) students 22 and for bachelor degrees awarded in the following Northeast states: CT, MA, ME, NH, NJ, NY, PA, RI, and VT. 23, 24 Private colleges attract disproportionate numbers of out-of-state students, and perhaps this is what drives the observed public/ private differences. Private colleges are also disproportionately located in the Northeast, where perhaps historical, geographical, and/or tuition factors cause the intrastate labor-market effects of college graduates to be different than in the rest of the nation.
The coefficient estimates for out-of-state degrees and degrees in Northeast states in Appendix Table 2 are differential effects, rather than stand-alone effects 22. IPEDS does not separate degrees into those conferred to in-state and out-of-state students. However, they can be estimated. Some years of the IPEDS Enrollment files-specifically, odd academic years with the exception of 1991-have information on in-state and out-of-state incoming freshmen. Bachelor degrees awarded to out-of-state students for each state are estimated by applying the percentage of out-of-state freshmen four years earlier (percentages for missing years are imputed) to the total number of degrees. Obviously, there is imprecision in these estimates, but the measurement error is likely to be consistent across states and time.
23. The results were similar when controlling for the estimated number of public degrees awarded to out-of-state (and foreign) students, the estimated number of private degrees awarded to out-of-state (and foreign) students, public degrees awarded in the Northeast states, and private degrees awarded in the Northeast states.
24. An additional control for geographic size of states (along with a control for graduates from AK and HI) was also tried, but it was not statistically significant in most of the regressions and did not noticeably affect any of the coefficients on public and private degrees.
like the coefficients for public and private degrees. Degrees awarded to out-ofstate students and degrees from the Northeast are included in degrees from public and private institutions-thus, the total effect of a public degree in the Northeast is the sum of the coefficient for public degrees and the coefficient for the Northeast. 25 The coefficient estimate for the Northeast on net out-migration, for example, indicates that graduates from Northeast have a greater impact on net migration than graduates nationally by 13.1 percentage points.
Although the differences in the estimated impacts of public and private bachelor degrees are not much affected, these additional control variables have statistically significant and economically notable labor-market effects. As expected, graduates from Northeast states have a larger effect on net emigrationalthough, unexpectedly smaller effects on both gross in-and out-migration. But out-of-state (and foreign) graduates have a surprising negative effect on net out-migration when also accounting for graduates from public versus private institutions. 26 Perhaps out-of-state graduates, other things equal, indicates quality of education and hence attractiveness of graduates in determining jobcreation location. 27 Table 7 also shows the different effects of graduates from public versus private institutions for other degree levels. The differences for the other degrees are generally estimated with considerably less precision than for bachelor degrees. Indeed, none of the public/private differences are statistically significant in the case of associate degrees. Because only 20.3% of associate degrees were from private colleges, the standard errors on the coefficients on private associate degrees are relatively large. In the case of professional and doctorate degrees, only the public/ private differences in gross rates of migration are statistically important, but there is little difference in net migration. The public/private differences in migration and attainment in the case of master degrees are statistically significant, though. Degrees from private colleges are relatively more common for master degrees than for undergraduate degrees-of total master degrees awarded from 1992 through 2005, 45.5% were from private colleges. Thus, the coefficients on private master degrees are estimated relatively more precisely than in the undergraduate cases. As with bachelor degrees, master graduates from public colleges have a 25. To be consistent with the constraints imposed on the coefficients on public and private degrees, the earlier conceptual framework dictates the constraints β E + β U + b N + β M = 0 for both of these control variables-the effects sum to zero because these controls do not add to the number of graduates.
26. When not separating bachelor degrees into public and private, estimated out-of-state graduates have, as expected, a statistically significant positive effect on net out-migration. But evidently this is really a consequence of those graduates being disproportionately from private institutions.
27. To possibly add some support to this conjecture, foreign graduates, whose college-choice decisions are presumably are the most quality sensitive, apparently have a noticeably larger positive effect on within-state college attainment than out-of-state American students. The numbers of international graduates are too few, however, for this effect to be statistically significant. bigger estimated impact on college attainment in the state. Also as with bachelor degrees, master degrees from public colleges evidently have bigger effects on interstate migration, particularly in-migration. That is, public colleges evidently are better in attracting jobs for holders of master degrees. 28 conclusion An important issue in evaluating state support for higher education is the extent public investment in college students remains in the state. The popular perception about this issue focuses on the proportion of students who settle in the state after graduation-that is, on the gross rate of emigration of college graduates. This study contends that the focus should properly be on the net effect on a state's college attainment from educating college students in the state-on the net rate of emigration of college students graduating in a state. The reason for emphasizing net migration is that the creation of jobs for college graduates in a state to an important extent depends endogenously on the state's supply of college graduates. The location of the creation of particular jobs largely depends on the location of workers with particular skills. Thus, the focus should be the effect of producing a highly skilled workforce through college education in creating high-skill job opportunities. A market thick with college-educated labor will attract and create the jobs for college-educated labor. Moreover, interstate migration occurs for a myriad of reasons. To focus on the gross emigration of a state's college graduates confuses these reasons with the specific effect of new graduates on the state's labor market. This study suggests isolating the effect of new college graduates on the state's labor market.
To be specific, this study examined four exhaustive possible labor-market outcomes for new graduates in a state: employment, unemployment, labormarket nonparticipation, and net out-migration from the state. A simple test was also conducted on the effect of new college graduates on the labor-market earnings of college graduates in the state. Although the effects could not be estimated with great precision, the evidence clearly indicated that the effect of producing college graduates in a state on the state's college attainment was almost proportionate. That is, the intrastate effect of new college graduates on college attainment appears to be slightly less than 100%, but probably more than 90%. For undergraduate degrees, the various point estimates are at least 93%. For master degrees, the point estimates are at least about 92%. The point estimates for professional degrees are 97%, although they are not estimated as precisely. The effect for doctorate degrees is more tenuously estimated, but it 28. As in the case of bachelor degrees, this is evidently not a regional effect or a geographic-size effect.
appears to be about 87%. On average, states graduating relatively high numbers of college students evidently experience only a small net loss of graduates. In addition, the estimation variations consistently show that new college graduates in a state have essentially no impacts on unemployment and earnings of college graduates in the state. Moreover, these results appear to be causal effects rather than merely correlations.
The separate effects of college degrees from public and private institutions were also examined. For bachelor and master degrees, the intrastate effects on employment and college attainment were significantly larger for degrees from public colleges than for degrees from private colleges. These differential effects of degrees from public and private colleges could not be estimated as particularly precisely, though.
These findings have important implications for state support of higher education. Clearly the case for individual states using public funding for higher education is strengthened if the net loss of graduates to other states is considerably weaker than the popular perception. Moreover, the net loss of graduates from public institutions appears to be particularly small, if not negative, further strengthening the case for individual states to financially support higher education. This finding also suggests significant differences between public and private institutions, and raises interesting questions about what features cause the evidently different effects across types of institutions. The different effects could be driven by differences in student backgrounds, institutional missions, financial support of students and/or university activities, and so on. Moreover, there are many interesting policy questions within these broad categories, such as which institutional missions are the most important in attracting and creating jobs for college graduates within a state or sub-state region. This study only scratches the surface of the issue of how colleges and college graduates affect job creation in an area and raises plenty of important unanswered questions.
There is also certainly scope to improve upon the empirical work in this study. The availability of sufficient labor-market data for each state in each year for various types of college degrees currently limits the scope of feasible empirical examination. For example, the labor-market effects for individual states cannot be accurately quantified. Hopefully improvements in the data will allow this in the future. 29 There are several potential avenues for additional research. For instance, it could be informative to examine the differences in the intrastate labor-market 29. Additional years of CPS data in the future should help. A possibly more-promising source of data in the future is the relatively new Public Use Microdata Sample of the American Community Survey. This sample is much larger than the CPS, especially for the interstate migration data. But these data only go back to 2000-and back to 2004 with a consistent measure of college attainment. Also, interview month is not included in these data, thus dealing with the timing of the labor-market effects of college graduates is a little more problematic.
impacts of different college majors. The effects could differ considerably by field of study. Examination of the intrastate effects of college graduates on the labormarket outcomes of non-graduates is another area that would be interesting to examine. College graduation in a state may generate spillover effects into the non-college-graduate labor market. Another potentially useful area of further inquiry is exploring differences in intrastate effects from graduates of different types of postsecondary institutions (i.e., Carnegie classifications). It is unclear, however, if the limitations in the labor-market data will feasibly allow such explorations. In any event, hopefully this study has hopefully laid some useful groundwork for the further investigation of these and other issues. 
